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@ Apparatus for pressurised screening of a fibrous material ik|uid suspension. 

heavy and laige material, an accepts outlet (110), ^J^f v»lth a fibrous suspension 

holloi cylindn^l screen (10) having an open top and bo^om com^" «^ ^Jpenston pass mrough. 
Inlet chamber (70) and a rejects ^^^l^^^f^f'^/dfe^^ 

apertures (15) in the screen to an accepts <*'«'"^er <7^5) and ^e d«ch^^ f^egtons. a closed top. 
Rejects discharge through the rejects ^harnber A rotor 30) ha^n9jt te^s^ fo^ S Hydrodynamfc 
and a bottom mounted drive ^^^^^""^J^J^^^^lZ,^^^ 

pulses ate induced in the suspension in ttie saeenit^ i^^^^ ^ ^Tnte^ned at a relatively constant 
suspension. 
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This invention relates generally to pressurized 
saeening of a fibrous material/liquid suspens.on and 
more particuiariy to pressurized screening of paper- 

"^^^Pape? quality!^ by the quality 

of pulp used to make that paper. Characteristics 
effecting pulp quality include the type or source of 
pulp, the unifoimity of the pulp fibers, the amount of 
foreign matter included in the pulp, and the complete- 
ness of fiber separation achieved during initial defib- 
ering such as is achieved by chemical digestion, 
mechanical pulping, or recycled paper pulping techni- 
ques Pulp quality may be enhanced by screening to 
remove foreign matter, dirt, and groups of unsepa- 

rated fibers. . „ 

A typical pulp screening device has a hoOsing 
with a generally cylindrical shape into which the pulp 
suspension is fed. Within the housing and radially 
separated therefronri, is an annular screen within 
which, in turn, a rotor is generally coaxially mounted. 
The axis of the device is most commonly vertical 
although many screens haye a horizontal axis. Be- 
tween the rotor and the screen is a gap through which 
the feed suspension is axially passed for scre^ 
Usually, the top of the OTeen is open while the top of 
the rotor is closed. The rbtbr is commonly driven from 
the bottom in order to impart a circular motion to the . 
incoming pulp suspension. As the suspension passes 
through the gap between the rotating rotor and the 
stationary screen, it is subjected to a large num^^^ ^ 
hydrodynamic displacements which are caused by 
protrusions and/or depressions on the surface of the 
rotor. The resultant pressure pulses and turbulence 
help to break up fiber agglomerations (floes) and to 
thereby improve screening efficiency. Also, because 
of the alternating high and low pressure pulses, there 
is a significant reduction of the tendency for blockage 
. of the screen apertures by fiber agglomerations. ; 
As the fiber suspension travels along the length 
of the screen, it thickens progressively due to the ext- 
raction of liquid along with the accepts fibers. If this 
thickening and accompanying floe formation 
becomes too pronounced it can plug the screen and 
prevent further screening operation. This thickening 
tendency, therefore, limits the axial length of screen 
apparatus which can be employed. 

One approach to counteracting the ttiickening 
tendency has been to introduce dilution liquid at or 
near the area of the screen at which thickening begins 
to hamper the screening operation. This is usually in 
the vicinity of the midpoint of the screen length. Intro- 
duction of dilution liquid causes increased power con- 
sumption due to the necessity for accelerating the 
dilution liquid in the direction of rotor travel. 

In general, it is desired to have the largest screen- 
ing capacity per unit possible in order to provide sim- 
ple screening systenrts which utilize the fewest 
screening units. Increases of capacity attained by 



increasing the diameter of the apparatus are limited 
due to the nonlinear increase of cost of manufacturing 
as the diameter is increased. Increases in capacity 
achieved by increasing the axial length of the screen 
5 and rotorare limited by the thickening tendency as the 
suspension passes along the screen. 

In order to attain the maximum length for the 
screen and rotor while maintaining the screening effi- 
ciency, it is necessary to reduce or prevent the extrac- 
10 tion of liquid along with the accepts fibers, or to 
provide sufficient dilution liquid to maintain the sus- 
pension consistency at a relatively constant level 
throughout the entire screening process. If dilution 
liquid is supplied, it must be supplied in such a way as 
15 to minimize the power consumption increase related 
thereto, otherwise, the power cost penalty may 
exceed the economic advantage of the higher 
capadty realized by utilizing a longer screen and 
rotor. 

20 In fibrous material/liquid suspensions, there are a 
smalt number of stones, uncooked chips, woody 
chunks, or other foreign materials of varying sizes. In 
many cases, the sizes of these tramp materials are 
such that they will not pass through the screening 
25 chamber. Instead, they wedge between the rotor and 
screen where they can cause severe wear and dam- 
age and also Inhibit the screening actran. 

Other factors which may reduce screening effi- 
ciency include failure to completely break up floes, 
30 floes formed in feed suspensions and damage to the 
rotor and/or screenplate by tramp materials. 
According to one aspect of the present invention, 
there is provided a pressurised apparatus for screen- 
ing a fibrous material/liquid suspension to separate 
35 the fibrous fraction thereof into an accepts portion and 
a rejects portion, comprising: 

a housing having a fibrous suspension inlet, a 
trap for heavy and large material, an accepts outlet, a 
rejects outlet, and a dilution liquid inlet; 
40 ^ a hollow cylindrical screen having an open top 
in fluid communication with the fibrous suspension 
inlet, perforations through which accepts fibres can 
pass to the accepts outlet, and an open bottom in fluid 
communicatton with the rejects outlet and the dilution 

45 liquid inlet; • , * 

means for dividing the housing into an inlet 
chamber, a screening chamber, an accepts chamber, 
and a rejects chamber; 

a rotor having at least four regions, a closed 
50 top, and a length longer than that of the screen, the 
rotor being coaxially mounted within the screen and 
radially spaced from the screen to provide a screening 
chamber for the suspension; 

means for creating hydrodynamic displace- 
55 ments and resultant pulses within the fibrous suspen- 
sion against the screen to enhance separation 
efficiency; 

means for preventing thickening of the fibrous 
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suspension and for maintaining a substantially con- 
stant suspension consistency witliin the screening 
chambenand 

means for directing heavy and large material 
objects into the trap and for deflocculating the feed 
suspension. 

According to a second aspect of the present inven- 
tion, there is provided a device for removing objects, 
having sizes exceeding a specified limit, from a fluid 
stream, comprising: 

a plurality of centrally mounted bars substan- 
tially radially disposed in a fluid flow channel; 

an annular trap "circumscribing the fluid flow 
channel and located slightly upstream and radially 
outboard of the plurality of centrally mounted bars; 
and ; 

. means for rotating said centrally mounted bars 
. about the centreline of the fluid flow channel so that, 
depending upon the length of the bars, the spacing of 
the bars, and the speed of rotation; the bars will act 
as a screen to limit the size of objects which can pass 
through the channel by striking the larger objects and 
throwing them radially outward and upstream and into 
the annular trap. 

According to a third aspect of the present invention, 
there is provided an apparatus for screening a fibrous 
material/liquid suspension to separate the fibrous . 
fraction thereof into an accepts portion and a rejects 
portion, including a housing having a trap for heavy 
material, means for defining a screening charnber. in 
the housing, and there being a rotor having at least 
four regions along its axis which provide pumping 
means for preventing thickening of the suspension 
and for maintaining a substantially constant suspen- 
sion consistency within the screening chamben and 
means for directing heavy material objects into 

the trap. - . . " 

According to a fourth aspect of the present invention. 

there is provided a pressurised apparatus for screen- 
ing a fibrous material/liquid suspension to separate 
the fibrous fraction thereof into an accepts portion and 
a rejects portion, comprising: 

a substantially cylindrical housing having its 
axis vertically orientated and having a fibrous suspen- 
sion inlet feeding into an inlet chamber in a top portion 
thereof and accepts and rejects outlets below; 

a trap for heavy and large material directed out- 
wardly and downwardly from said inlet chamber. 

a hollow cylindrical screen having upper and 
lower flanges, non-perforated upper and lower exten- 
sions, and a perforated centre section, said upper 
extension providing a radially inner wall of the inlet 
chamber and a radially outer wall of a fluidteing pas- 
sage, said lower extension providing an outer wall for 
a passage perfonning functions of liquid velocity 
maintenance, rejects discharge, and dilution liquid 
admisston. said perforated centre section providing 
an outer wall for a sere ning chamber and an inner 



wall for an accepts chamber which is bounded at its 
upper and lower limits by said upper and lower 

flanges; . 

a bottom driven rotor, coaxially positioned 
5 within said hollow cylindrical screen and having a 
closed top and at least four regions, which, together 
with said screen, define said fiuidising passage, said 
screening chamber, and said liquid velocity mainte- 
nance, rejects discharge and dilution liquid admission 

10 passage; 

means for fiuidising said fibrous suspension 
and for propelling heavy and large material in said fibr- 
ous suspension upward and outward so that it enters 
said material trap; 
t5 means for producing substantially radial hydro- 

dynamic displacements and resultant pulsations of 
the fibre suspension in the screening chamber; and 

a dilution liquid inlet feeding into a rejects 
chamber located in the housing below the bottoms of 
20 the rotor and screen. 

According to a fifth aspect of the present invention, 
there is provided an apparatus for screening a fibrous 
material/liquid suspension comprising a housing; a 
fibrous suspension inlet; a trap for heavy and lar^e 
25 material; means for directing heavy and large material 
objects into the trap; a hollow cylindrical screen below 
the fibrous suspension inlet; a rotor coaxially mounted 
within the screen and having at least four regions dis- 
posed along its length, the annular passage between 
30 the screen and the rotor defining a screening cham- 
ber; a dilution liquid inlet; and a rejects outlet 

. For a better understanding of the invention and to 
show how the same may be earned into effect, refer- 
ence will now be made, by way of example, to the 
35 .accompanying drawings, in which:- 

Figure 1 is a vertical sectional schematic view of 
a fine pulp screening apparatus, 
Figure 2 is a vertical partial sectional view of a 
rotor and screen of the apparatus, 
40 ^ Figure 3 is a partial sectional schematic plan view 
* of the rotor of Figure 2 illustrating a dynamic prim- 
ary fiuidising and separating device, and 
Figure 4 is a partially sectional schematic ele- 
vation view of the dynamic fiuidising separator of 

45 Figure 3r ' „ J 

Figures 1 and 2 show a housing 60. rotor 30, and 
screen 10. Housing 60 is generally cylindrical with a 
closed top and sealed construction so that It can oper- 
ate under pressure. Fibrous material suspension is 
50 fed through suspension inlet 1 20 into inlet chamber 70 
at the top of the housing 60. 

The suspension is fed tangentially into the inlet 
chamber 70 in order to begin the rotary motton desired 
' for the suspension. This rotary motion tends to push 
55 heavy and large material to the outside of the cham- 
ber 70 where it is deposited in the trap 90, Chamber 
70 is an annular trough bounded on the outside by 
housing 60, on the bottom by housing flange 62 and 
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screen flange 12. and on the ins.de by he nonj^ 
tured upper extension 14 of the screen 10. From .nlet 
chamber 70. the suspensfon enters the annular pas- 
sage 82 defined by non-apertured screen extens on 
14 and upper cylindrical rotor extension 31. At the 5 
entrance to passage 82, is the dynamic flu.d.zer and 
presaeen which can be integral with the rotor or 
removable and which is composed of several bars 40 
extending from the top of the upper cylindrical r^tor 
extension 31 into passage 82. These bars 40 may io 
have a variety of shapes, two of which are shown m 
the figures. Rotor 30. which is closed at the top, con- 
sists of a substantially cylindrical body having five dis- 
tinct regions arranged along its axis and ^ d^ven from 
below by a rotor drive, not shown, through shaft 150. is 
Because of the rotation of rotor 30, the bars 40 df the 
dynamic fiuidizer and prescreen sweep the entrance 
to passage 82 so that any objects larger than a size 
determined by the spacing of the bars and the rotary 
-: speed of the rotor will be prevented by the action of 20 

the bars from entering annular passage 82 and will be 
. propelled upward and outward where they will pass 
into trap 90. In'addltion to the screening function, bars 
40 perfonn the additional critical function of defloc- 
culating the suspension. This permits processing of 25 
higher consistency fiber suspensions than would 
otherwise be possible and increases screening effi- 
ciency. The length of passage 82 is detemiined by the 
requirements of the pulp suspension being proces- 
. sed Thus, for hardwood pulps, passage 82 may be so 
long, while for softwood pulps, it may be short. 
Accordingly, upper cylindrical rotor extension 31 and 
. non-ipertured screen extension 14 are made longer 
orshorter, as determined for the pulp processed in the 
mm. 

Screening of the fibrous material/liquid suspen- 
sion occurs in screening chamber 85 which is an 
annular axially disposed region defined by the aper- 
tured portion 11 of screen 10. and by upper and lower 
frustoconical sections 32 and 33. respectively, and 40 
central cylindrical section 34 of rotor 30. In screening 
chamber 85. the suspension is subjected to hydrodyn- 
amic displacements and resulting pulsations which 
are induced by rotor bumps 36 and/or rotor depress- 
ions 38. which are distributed about the rotor on the 45 
rotor surface abutting the screening zone 85. In addi- 
tion to hydrodynamically breaking up fiber clumps, 
these pulsations cause momentary flow reversals 
through the screen apertures which provides 
additional breakdown of fiber clumps and prevents so 
blockage of the apertures in screen portion 1 1 . After 
fluidizing, or breaking down of the fiber clumps, the 
accepts fibers pass from screening chamber 85 
through the apertures 15 In screen 10 into accepts 
chamber 75 and from there to accepts outlet 110 55 
Along with the accepts fibers, a large quantity of liquid 
passes through the aperture 15 in the screen. This 
leads to thickening of the fiber suspension in screen- 



ing chamber 85 and. thus, to decreased screening 
efficiency and lower screening capacity per unit. To 
counteract this thickening tendency, dilution liquid is 
provided through the dilution liquid inlet 1 05 or by inlet 
105A through rotor pedestal into rejects chamber 80. 
From there, it passes through the annular smooth wal- 
led passage defined by the smooth lower cylindrical 
extension 35 of rotor 30 and the lower non-perforated 
screen extension 13. Lower frustoconic portion 33 of 
rotor 30 induces a flow of the dilution liquid, together 
with rejects, composed of a mixture of acceptable 
fiber and rejectable materials, and reject liquid, 
through the passage defined by lower cylindrical rotor 
extension 35 and lower non-perforated screen exten- 
sion 13 upward In screening chamber 85 toward the 
center of perforated portion 11 of screen 10, which 
mixes with the suspension, thereby lowering the con- 
sistency on the apertured portion 11. At the same 
time, upper frustoconic section 32 of rotor 30 induces 
increased flow of the suspension into the upper por- 
tion of screening chamber 85. This increased flow of 
the suspension also provides rapid axial transport and 
mixing which is necessary to avoid inordinate thicken- 
. Ing against the apertured upper portion of the screen 
and also avoids the attendant decrease of screening 
efficiency. Because of these induced flows toward the 
center of the screening area the consistency of the 
fibrous suspensfon at the surface of apertured portion 
1 1 of screen 10 is maintained at a relatively constant 
value throughout the screening process. In additton, 
the upflow of dilution liquid together with entrained 
good, acceptable fibers in the rejects provides a recy- 
cle opportunity for the acceptable fibers in the rejects, 
thereby providing an additional opportunity for 
acceptance of good fibers and a greater yield of 
accepts through the process. Lower cylindrical rotor 
extension 35 maintains rotary motion in the upfiowing 
mixture of dilution liquid and reject suspension so as 
to minimize additional power consumption required 
for.accelerating the dilution liquid. 

* The rejects flow which is eventually discharged 
through rejects outlet 100 contains less "good- 
acceptable fibers due to the aforementioned recircu- 
lation. Both rejects outlet 100 and accepts outlet 110 
are provided with valves (not shown) to perrnitfiow 
control and pressure control within the systerh. 

The relative lengths of the various rotor portions 
are dictated by the system requirements and those of 
the pulp being processed. Thus, design of the system 
requires a balancing, or optimization, of the various, 
sometimes conflicting, effects. Ideally, the design of 
the rotor will be such that power consumption will be 
minimal, and suspension thickening will be well con- 
trolled; thereby providing maximum acceptable fiber 
recovery at the lowest energy cost The degree of 
taper of frustoconical sections 32 and 33 of rotor 30 
is determined by a balance of the "pumping action- 
required by the suspension and provided by the taper 
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versus the power consumption determined by the size 
of the rotor bumps 36. In Fig. 2, it can be seen that the 
height of the rotor bumps increases In direct propor- 
tion to the distance from the narrowest part of the 
saeening chamber 85. This is because the bumps 36 
are so sized as to provide a constant small clearance 
between the bumps and the apertured portion 11 of 
screen 10. Therefore, the bumps 36 at the central 
cylindrical part 34 of rotor 30 must be smaller than 
bumps 36 at the narrow ends of frustoconicai sections 
32 and 33 of rotor 30 next to the non-apertured sec- 
tions 13 and 14 of screen 10. This means that, as the 
degree of taper of the frustoconicai sections 
increases or as their lengths increase at a given taper, 
the bumps 36 required at the narrow end in order to 
maintain the constant small clearance from apertured 
portion 11 of screen 10 must be longer. This increase 
length presents a greater projected area for the 
bumps and, consequently, a greater power consump- 
tion in order to move those bumps through the fibrous 
material/liquid suspension: Note that bumps may 
have any of a variety of forms - ellipsoidal, cylindrical, 
airfoil, paddle shapes, or combinations or shapes. 
. Since actions within the tapered sections coun- 
teract thickening, it stands to reason that the longest, . . : 
steepest tapers possible in view of the power con- 
sumption effects of the large rotor bumps 36 would be 
desirable. The central cylindrical portion of the rotor . 
may only be as long as will not produce unacceptable 

thickening in the screening chamt?er 85 at that point. 
In summary, the proportions of the various rotor sec 
tlons are empirically deterrnined by consideration of . • 
the factors previously mentioned. 

Fig. 3 shows a partiaily sectional schematic plan 
view of the rotor 30 illustrating the dynamic bar fluidi- 
zing and prescreening device. The bars 40 are shown 
here having a second, different configuration from 
those of Figure 1 and mounted at an angle of. 
approximately 45 degrees to the radius of the rotor. 
This actual angle is determined by the speed of the 
rotor and the mass of the objects which the dynamic 
bar screen is designed to remove. The pulp suspen- 
sion is tangentially fed through suspension mlet 120 
and into the inlet chamber 70. and tramp matenal 
separated by the rotary motion is removed by way of 
heavy and large material trap 90. The non-apertured 
screen extenston 1 4 forms the boundary between trap 
90 and feed deflocculating and accelerating zone pas- 
sage 82. ^ u 

The fragmentary view presented in Fig. 4 shows 
an altemative embodiment of the rotor of Fig. 3 in a 
sectional schematic elevation view. In this view, the 
angled face 42 of bars 40 and the radial extension of 
bars to cover the entrance to annular passage 82 can 
be seen. 

Summarizing the operation of the invention, the 
fibrous material/liquid suspension enters fine screen 
housing 60 through suspension inlet 120 in a tangen- 



tial direction into inlet chamber 70. This entry direction 
imparts a rotational motion to the suspension and 
reduces the amount of energy necessary to acceler- . 
ate the suspension to the proper screening velocity. 
5 An additional feature of the tangential entry is that it 
imparts centrifugal force to some large heavy objects 
• which will tend to pass into heavy and large materia 
trap 90. The suspension then enters passage 82 at 
the entrance of which it is acted upon by bars 40 of 
10 the dynamic bar screen device. These bars, in addi- 
tion to generating centrifugal force, do by their spac- 
ing, angle, and velocity of rotation, exclude all solid 
objects larger than some limit size from entering pas- 
sage 82 and screening chamber 85 by striking them 
15 and deflecting them and driving them upward and out- 
ward so that such solid objects pass into trap 90. Bars 
40 also deflocculate the suspension so that it will pass 
through passage 82 into screening chamber 85 in a 
condition conducive to efficient screening. The length 
20 of passage 82 is determined by the nature of the pulp 
being screened - short passage for softwood pulp and 
: long passage for hardwood pulp. As the suspension 
passes down the annular screening chamber 85, the 
taper of upper frustoconicai rotor section 32 promotes 
25 additional flow and mixing to transport the suspension 
along the apertured portion 1 1 of screen 1 0 at a speed 
sufficient to counteract thickening tendencsy of the . 

suspension, v ■ - 

The central cylindrical section 34 of rotor 30 is 
30 shown as having a significant vertical dimension in 
Figs. 1 and 2. This conforms with the generally pre- 
■ ferred rotor configuration having five regions dis- 
posed along its axis. In fact, this section may be a 
mere line at the intersection of frustoconicai sections 
35 32 and 33, or it may be a smooth curve joining the two 
conical sections. The actual dimension and nature of 
that section is empirically detemiined for the appli- 
cation intended. The main limitation on its length is the 

thickening tendency of the suspension being treated. 
40 At^some axial level of screening chamber 85, thicken- 
ing reaches its maximum tolerable extent From this 
point downward, fmstoconical section 33 of rotor 30 
begins its taper inward. This taper induces recircu- 
lation flow of rejects and dilution liquid, introduced, for 
45 example, as shown, through dilution liquid inlet 105 
and through rejects chamber 80, upward into screen- 
ing chamber 85 where it counteracts thickening of the 
fibrous materialfliquid suspension being screened. As 
the suspension travels down apertured portion 1 1 of 
50 screen 10 the fiber content is decreasing along with 
the liquid content Therefore, the consistency remains 
approximately the same. In the induced upward flow 
of dilution liquid, is included a number of good accept- 
able fibers with unacceptable rejects fiber bundles 
55 which are rescreened in the lower portion of screening 

chamber 85, ... u «: 

As described, this invention provides high effi- 
ciency fractionation of fibers primarily due to the con- 
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trol of thickening in the screening proce s^^^^^^ 

of the pumping action of the tapered regions of the 

?otor The use of dilution, for example, thiough the 

. Sets chamb^ in which the suspension aiready has 
a circular path of motjon. minimizes the power con- 
suming effect of dilution and also recycles a s.gntfic- 
anrfraction of the rejects back into the screening 
chamber where they are rescreened to accept a gre- 
ater portion of good acceptable fibers. As a result of 
this rejects reprocessing, this invention results in^a 
larger portion of the acceptable fibers contained .n the 
feed suspension being accepted than is possible with 
conventional screening systems. 



Claims 

i A pressurised apparatus for screening a fibrous 
/ material/liquid suspension to separate the fibrous 
fraction thereof into an accepts portion and a 
rejects portion, comprising: 

a housing (60) having a fibrous suspen-, 
sion Inlet (120), a trap (90) for heavy and large 
material, an accepts outlet (110). a rejects outlet 
(100), and a dilution liquid inlet (105); ^ r 
a hollow cylindrical screen (10) having an 
open top in fluid communication with the fibrous 
- suspension inlet, perforations (15) through which 
. accepts fibres can pass to the accepts outlet, and 
an open bottom in fluid communication with the 
rejects outlet arid the dilution liquid inlet; 

means for dividing the housing into an inlet 

chamber (70), a screening chamber (85), an 
accepts chamber (75). and a rejects chamber 
(80); 

a rotor (30) having at least four regions, a 
closed top, and a length longer than that of the 
screen, the rotor being coaxially mounted within 
the screen and radially spaced from the screen to 
provide a screening chamber for the suspension; 

means (36. 38) for creating hydrodynamic 
displacements and resultant pulses within the 
fibrous suspension against the screen to enh- 
ance separation efficiency; 

means (105. 33) for preventing thickening 
of the fibrous suspension and for maintaining a 
substantially constant suspenston consistency 
within the screening chamber, and 

means (40) for directing heavy and large 
material objects into the trap and for deflocculat- 
ing the feed suspension. 

2. An apparatus according to claim 1. wherein the 
means for dividing the housing comprises co- 
operating flanges (62, 12) on the housing and 
screen, respectively. 

3. An apparatus according to daim 1 or 2, wherein 



20 



the means for creating hydrodynamic pulses 
comprises a pattern of bumps (36) and depress- 
ions (38) disposed upon a circumferential rotor 
surface. 

^ 4. An apparatus according to claim 1.2 or 3. wherein 
the means (105, 105A. 33) for preventing thicken- 
ing of the suspension and for maintaining a con- 
stant suspension consistency comprises a rotor 

10 shape which provides a pumping effect to draw 
liquid into the screening chamber; and dilution 
liquid fed through the dilution liquid inlet to coun- 
teract thickening tendencies. 

15 5. An apparatus according to any one of the preced- 
ing claims, wherein the means for directing heavy 
and large material objects into the trap comprises 
a tangential fibrous suspension inlet (120) which 
promotes circular flow in the suspension; and 
rotor motion which accelerates flow of the sus- 
pension and increases centrifugal forces. 

6. An apparatus according to any one of the preced- 
ing claims, wherein the means for directing heavy 
25 and large material objects into the trap and for 

' deflocculating the feed fibrous suspension com- 
. . prises a dynamic fluidising prescreen (40) fixed to 
the inlet end of the rotor (30) so that it sweeps 
substantially over the entrance to the screening 
30 chamber, deflects objects which exceed a 

[ threshold size outward to the trap, and defloccu- 
lates the feed fibrous suspension. 

7. A device for removing objects, having sizes 
35 ' exceeding a specified limit, from a fluid stream, 
comprising; 

a plurality of centrally mounted bars (40) 
substantially radially disposed in a fluid flow chan^ 

nel; 

40 an annular trap (90) circumscribing the 

* fluid flow channel and located slightly upstream 
and radially outboard of the plurality of centrally 
mounted bars; and 

means (30) for rotating said centrally 
45 mounted bars about the centreline of the fluid flow 
channel so that, depending upon the length of the 
bars, the spacing of the bars, and the speed of 
rotation; the bars will act as a screen to limit the 
size of objects which can pass through the chan- 
50 nel by striking the larger objects and throwing 
them radially outward and upstream and into the 
annular trap. 



B. An apparatus for saeening a fibrous materia!/liq- 
55 " uid suspension to separate the fibrous fraction 
thereof into an accepts portion and a rejects por- 
tion, including a housing (60) having a trap (90) 
for heavy material, means for defining a screen- 
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ing chamber (85). in the housing, and there being 
a rotor (30) having at least four regions along its 
axis which provide pumping means for preventing 
thickening of the suspension and for maintaining 
a substantially constant suspension consistency 
within the screening chamber; and 

means for directing heavy material objects 
into the trap. 

9. An apparatus according to claim 8, further com- 
prising: . \ ^ 

means (40) for deflocculating the feed sus- 
pension to improve screening efficiency. 

10 An apparatus according to claim 8 or 9. further 

comprising: . 
means (36, 38) for creating hydrodynamic 

displacements and resultant pulses within the 
fibrous suspension against a wall of the screening 

chamber to improve screening efficiency. 

11 A pressurised apparatus for screening a fibrous 
material/liquid suspension to separate the fibrous 
fraction thereof into an accepts portion and a 
rejects portion, comprising: 

a substantially cylindrical housing (60) 
having its axis vertically orientated and having a 
' f,broussuspensioninlet(120)feedingintoanin!et , 
chamber (70) in a top portion thereof and accepts 

and rejects outlets (110. 100) below; : : 

a trap (90) for heavy and large matenal. . 
directed outwardly and downwardly from said 

inlet chamber, 

a hollow cylindrical screen having upper 
and lower flanges (12). non-perforated upper and 
lower extensions (14, 13). and a perforated cen- 
. tre section (32). said upper extension providing a 
radially inner wall of the inlet chamber and a 
radially outer wall of a fluidising passage, said 
lower extension providing an outer wall for a pas- 
sage perfonningfunctionsof liquid velocity main- 
tenance, rejects discharge, and dilution liquid 
admission, said perforated centre section provid- 
ing an outer wall for a screening chamber and an 
inner wall for an accepts chamber which is 
bounded at Its upper and lower Hmits by said 
upper and lower flanges; 

a bottom driven rotor (30). coaxially posi- 
tioned within said hollow cylindrical screen and 
having a closed top and at least four regions 
which, together with said screen, define said 
fluidising passage, said screening chamber, and 
said liquid velocity maintenance, rejects dis- 
charge and dilution liquid admission passage; 

means for fluidising said fibrous suspen- 
sion and for propelling heavy and large material 
in said fibrous suspension upward and outward 
so that it enters said material trap; 
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means (40) for producing substantially 
radial hydrodynamic displacements and resultant 
pulsations of the fibre suspension in the screen- 
ing chamber; and , , 

a dilution liquid inlet (1 05, 1 05A) feeding 
into a rejects chamber (80) located in the housing 
below the bottoms of the rotor and screen. 

12 An apparatus according to claim 11. wherein the 
means for fluidising said fibrous suspension and 
for propelling heavy and large materials upward 
and outward comprises a tangentially directed 
fibrous suspension inlet (120) and a plurality of 
rigid bars (40) mounted at an entrance to the 
fluidising passage on a first region of said rotor 
such that they project radially outward from said 
, rotor at a negative rake angle to the direction of 
. rotation. 

13 An apparatus according to claim 11 or 12, whe- 
rein the means for producing substantially radial 
hydrodynamic displacements comprises an array 
of bumps and depressions (36. 38) on the regions 
of said rotor located within the axial limits of said 
screening chamber. 

14. An apparatus for screening a fibrous material/liq- 
' uid suspension comprising a housing (60); a fibr- 
ous suspension inlet (120); a trap (90) for heavy 

and large material; means (40) for directing heavy 
and large material objects into the trap; a hollow 
cylindrical screen (10) below the fibrous suspen- 
sion inlet; a rotor (30) coaxially mounted within 
the screen and having at least four regions dis- 
posed along its length, the annular passage be- 
tween the screen and the rotor defining a 
screening chamber (85); a dilution liquid inlet 
(105); and a rejects outlet (100). 
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